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What are earthauakes and faults? 
How do we find faults? 

What types of faults do we have 
here in western Washington and 
how do we determine If the faults 
we find are active? 


What are earthguakes and faults? 


Earthquakes are caused by the sudden release of 
accumulated strain along faults, releasing energy in a 
series of low-frequency sound waves called seismic 
waves (P S, and Surface [Love] waves). 


Fractures in Earth's crust, or lithosphere, where 
sections of rock have slipped past each other are called 
faults. 


Three Fault Types 


1. Normal fault 
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Earthquake Sources 
= Deep earthquakes (Intraslab) 


e Shallow earthquakes (in Nam) 


N Subduction zone earthquakes 2 Reverse fault 


Cascade vol or thrust fault 
шаа 3. Transform fault ) 


Fault scarp: a steep slope or cliff formed directly by movement along 
a fault and representing the exposed surface of the fault 


A Tale of Two Earthquakes: Effect of Hypocentral Depth on Shaking 


Mw 6.8 Nisqually Earthquake 


Mw 6.7 Northridge Earthquake 


Depth = 52 km 


PNSN Rapid Instrumental Intensity Map Epicenter: 17.6 km NE of Olympia, WA 
Wed Feb 28, 2001 10:54:00 AM PST М6.8 N47.15 W122.72 10:0102281854 
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Depth = 18 km 


TriNet Rapid Instrumental Intensity Map for Northridge Earthguake 
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Earthquake damage to water tanks in recent earthquakes 
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ONCE BROKE, NOW FIXED 
Justin Ezell, a specialist with 
Paso Robles' water department, 
points to where a pipe into a 4- 
million-gallon water tank tore 
apart in last December's 
earthquake. 


Took 2 years to fix tank 
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How do we find faults? 
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... Or better yet, why bother looking for them? 
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What types of faults do we have here in 
western Washington and how do we 
determine If the faults we find are 
active? 
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Earthquake Sources 
= Deep earthquakes (Intraslab) 
e Shallow earthquakes (in Nam) 
N Subduction zone earthquakes 


Cascade volcano 


Lesson from 1964 Alaska 
Earthquake: 


Areas of the coastline 
subside during great 
subduction zone 
earthquakes (M,, > 8.0). 
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Spruce trees killed 
when saltwater 
flooded forest after 
subsidence lowered 
them into the 
intertidal zone 


ТЕТІ 
Geologic evidence points to an average 
recurrence interval of 500 years for great 
subduction zone earthquakes (M<8), but 
recurrence could be as long as 1000 years or 
as short as 250 years. 


>Last big event was January 26, 1700 - we are 
в. | now in the 250-1000 year recurrence window. 
ang "Effects of these earthquakes on major 

v | metropolitan areas of PNW are not well known. | 


ЖД Coastal Washington: sas 
99 trees killed by submergence after 
^ ja || subsidence during а subduction zone 
| "m earthquake about 300 years ago. 
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March 11, 2011 Tohoku tsunami on U.S. west coast 
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Earthquake Sources 
= Deep earthquakes (Intraslab) 
e Shallow earthquakes (in Nam) 
N Subduction zone earthquakes 


Cascade volcano 


PNSN Rapid Instrumental Intensity Map Epicenter: 17.6km NE of Olympia, WA 


Earthquake 


° Mw = 6.8 
* Depth = 52.4 km (32.5 miles) 
° Intraslab normal fault event 
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N-S contraction inferred 
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from the subduction zone 
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Diatoms — unicellular, golden-brown 
algae that secrete a siliceous cell wall 
(valves). Found in freshwater, 
brackish, and marine environments. 


Valves are often identifiable down to 
species or subspecies levels and many 
species are specific to certain 
environments, making them 
wonderful little organisms to do 
environmental calibration/transfer 
function work. 
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For more information: 


Earthquake Notification Service (ENS) 

e https://sslearthguake.usgs.gov/ens/ 

ANSS — Advanced National Seismic System (USGS) 
PNSN — Pacific Northwest Seismic Network 

e Www.pnsn.org 


